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8th  Part  of  Report  No.  AAEE/868/I. 


AEROPLANE  AND  ARMAMENT  EXPERIMENTAL  ESTABLISHMENT  JiN- 1953 
BOSCGMEE  DOWN 


Sea  Venom  NF.  Mk.2Q  WK.379 
( Oho  at  37^ 


Deck  landing  assessment  and  deck  trials  (by  day) 
on  the  Seoond  Prototype 


A.  & A.1S.E.  Ref: 
M.  0.  S.  Ref : 
Period  of  Test  : 


iiAEE/57‘1 9 ,1^6/JHHD 
7/Acft/727l/l-1. 

October  1952. 


Ifrogress  of  issue  of  Report 


Re  nor  t No. 

Title 

3rd  Part 

of  AAEE/868/1. 

WK.376 

Briof  tests  at  high  mach  number  and  appro- 
ximate measurements  of  stick  force  per 
* g ' at  interim  stage  of  development. 

4th 

- do  - 

wk.376 

Further  dock  landing  assessment  at  interim 
stage  of  development. 

5th 

- do  - 

WK.376 

Deck  landing  assessment  anl  dock  trials 
(by  day)  after  further  development. 

6th 

- do  - 

WK.376 

Brief  assessment  of  longitudinal  control 
characteristics  including  high  Mach  no. 
behaviour  and  approximate  measurements  of 
stick  f croc  per  'g'  after  further  modi- 
fication. 

7th 

- do  - 

WK.376 

and  WK.379.  Summary  of  handling  tests  up 
to  October.  1952. 

Sumary 

Modifications  made  to  WK» 379  since  the  last  dock  landing  trials  have 
been  successful  in  eliminating  the  self  stalling  characteristics  with  the  c. g. 
aft  and  the  inequality  in  stick  foroes  for  forward  and  rearward  stick  move- 
ments, at  least  in  the  low  speed  range  tested. 

Two  new  criticisms  are  now  made  however.  These  are:  • 


(i)  The  trim  changes  with  power  and  speed  arc  too  large, 

(ii)  The  elovator  stick  foroes  arc  too  heavy. 

There  is  still  no  3tall  warning. 

The  combined  result  of  (l)  and  (ii)  is  that,  apart  from  the  annoying 
hand  movenonts  involved  in  constantly  retrimming  in  the  circuit,  there  is  a 
tonioncy  for  the  aircraft  to  bo ccne  too  low  on  the  approach  and  it  i3  diffi- 
cult to  rogain  the  lost  height  without  changing  the  powsr  (thus  conforming  to 
the  standard  nothod  of  approach)  due  to  the  pilot's  reluctance  to  apply  the 
no oo ss ary  heavy  stick  farce. 


Hook  damping  is  now  satisfactory. 


A serious  criticism  of  the  oockpit  is  that  with  the  rudder  pedals  adjus- 
ted fully  forward,  as  required  by  a trdl  pilot,  full  travel  of  the  rudder 
pedals  could  not  bo  obtained  duo  to  the  pilot's  toes  touching  the  front 


bulkhead. 
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Tho  urgont  nooessity  far  a windscreen  wiper  was  oonflrmed  by  experionoo 
of  nigit  A.D.D.L.'s  aid  day  A,D.RL.*s  in  rain. 

Other  aritioisms  of  tho  ooakpit  layout  woro  made# 


Hds  report  is  issued  with  the  authority  of 


i.V- 


Air  Coonodaro, 
Coaaanding,  A.  & A,  E.E. 


/introduction. . . . . • 


V. 


1*  Introduotion 
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Tho  previous  dook  trials  on  a Sea  Vo  non  NF.  Mk.20  (aado  on  the  first 
prototypo , WK.376)  showed  that  tho  aircraft  had  oxoellont  deck  take -off  and 
landing  charaotoristios  apart  from  hook  damping.  Unfortunately,  with  the 
o. g,  near  tho  aft  limit  appropriate  to  that  aircraft  thoro  was  an  insuffi- 
cient margin  of  longitudinal  stability  in  divos  and  in  cruising  flight  and 
in  tho  approach  oondition  thero  was  a push  force  on  tho  stiok  at  the  .stall. 
Also,  tho  hoaviress  of  tho  elevator  was  unequal  far  forward  and  af vnoromont s 
from  tho  trinnod  position. 

Modifications  woro  incorporated  in  WK.379  to  ovorocnc  these  aritioisna 
and  the  deok  landing  assessment  and  dook  trials  now  roperted  wore  made.  It 
had  boon  intended  to  do  night  dook  landings  but  those  had  to  bo  cancelled 
owing  to  laok  of  time  for  night  A.D.D.L,  praotioo. 

2.  Condition  of  aircraft  relevant  to  tests 


f 


£ 

't 


The  oondition  of  the  aircraft  was  generally  as  described  for  WK.376  in 
the  5th  part  of  this  Report  with  tho  following  exceptions  (para.  2,1  to  2.6). 

2.1.  General.  Tho  wing  tip  tanks  were  cf  the  production  type  with  a 
10  lb.  weight  in  each  tank  nose  and  fitted  with  strakos. 

Tho  fixed  leading  edge  slats  at  the  wing  tips  were  of  A.  9 in.  chord 
(previously  4.6")  and  wore  increased  sli#vtly  in  span  (from  18.0  in,  to  18.7  in^ 
so  that  the  gap  between  tho  end  of  the  slat  and  the  wing  tip  tank  was  almost 
closed, 

A camera  gun  was  suspended  in  a fairing  below  tho  port  wing  root. 

A flap  topped  cockpit  oanopy  was  fitted  (not  representative  of  production). 

2.2,  Ailerons  Two  rows  of  internal  mass  balance  weights  were  fitted 
in  tho  ailerons  from  stations  1 to  9,  one  row  each  on  the  top  and  bottaa  sur- 
faces, near  the  loading  edge. 


Breviously  the  weights  were  at  stations  3 to  11. 


The  aileron  noveuents  were  as  follows  (previous  movements,  far  WK.376, 
are  given  in  brackets). 


Starboard 

Part 


22 

16°  54*  (17°  170 
16°  14*  (17°  17*) 


Down 

16°  14’  (17°  36’ 
16°  54*  (17°  36 


:} 


The  aileron  spring  tab  movonents  wore  as  follows  (previous  ranges,  far 
WK.376,  are  given  in  hraetots). 


Tab  up 


Starboard 

Port 


22°  12*  (17°  18*) 
23°  18*  (14°  36*) 


Tab  down 

21°  4*  (21°  0*) 
27°  48*  (21°  48') 


2.3.  Tailplano  and  elovatar.  The  tailplano  incidence  was  0°  80*  (1°  on 
IK. 376),  The  elevator  range  cf  movmont  was  frcn  11°  36*  down  to  29°  4*  up. 
(previously  16°  31*  dewn  to  30°  12*  up). 


Tho  destabilising  bungee  fitted  to  WK»3?6  was  not  present  in  WK.379. 

Tho  inertia  weight  was  increased  frem  15  lb.  to  16  lb.  6 oz,  Tho  elevator  mass 
balonoo  weights  woro  24  lb,  oaoh  (20  lb.  each  on  WK.376). 
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Tho  "oard"  along  the  trailing  edge  of  the  elevator,  including  elevatcr 
tabs,  was  5/16"  o«d.  instead  of  f"  o,d.  as  fitted  to  WK.376. 

The  elevator  oablo  tensions  wore  70  lb. 

2,2*  Elevator  tabs.  Tho  ohard  of  the  geared  tab  was  reduced  from  5.0 
to  1*5  in. 

The  chord  of  tho  spring  tab  was  roduoed  fran  3.75  to  3.25  in.  A 
differential  typo  of  spring  was  fitted  with  pro-loads  in  tho  spring  of  80  lb. 
for  roarward  stick  movement s and  0 lb.  for  forward  movements,  Taking  into 
aooount  tho  friotion  in  tho  circuit  tho  corresponding  pre-loads  at  the  stick 
wore  (aooording  to  De  Havillands)  approximately  10  lb.  far  rearward  stiok 
no vo merits  and  3 lb,  fer  forward  movements. 

As  mentioned  above,  tho  "oard'1  along,  the  trailing  edge  was  5/16"  o.d. 
instoad  of  o.d.  as  fit  tod  to  WK.  376. 

2.5.  Ruddors.  The  ground  adjustable  rudder  tabs  were  rigged  neutral 
instoad  of  22°  to  pert  as  on  WK.376.  10  lb,  mass  balance  weights  woro  fittod 

on  tho  rudders  (7.2  lb,  previously.) 


2.6.  Loadings.  The  following  loadings  wero  used  during  tho  trials. 


Position 

of  o»g» 

1 

Loading 

Tako-off 

U/o  ciown 

U/O  UD 

No. 

weight 

(».) 

Ins.  aft 
of  datuu 

$SMC 

Ins,  aft 
of  datum 

5feMC. 

Remarks 

1 

10,960 

9.5 

22*1 

9.6 

22*2 

Most  aft  o.g,  obtainable 
without  oxooeding  max, 
dock  landing  weight. 

2 

11,160 

8.2 

22,6 

8,4 

22.8 

Most  forward  o.g,  obtain- 
able at  which  weight  will 
not  exceed  max.  deok 
landing  weight  after  one 
circuit. 

3 

12,265 

9.1 

23.6 

9.3 

23.8 

Usod  for  delivery  to  ship 
1 

The  throe  outboard  tanks  in  oach  wing  wero  drained  and  isolatod  far  | 
Loadings  1 end  2 by  means  of  oooks  specially  provided.  The  total  amount  of 
fuel  fcr  each  of  these  loadings  was  204  gallons, 

Tho  design  o,g«  range  was  from  5.1  in.  to  10,1  ins.  aft  of  datum 
(19.0  to  21*7$  S.M.C. ) underoarriago  down  . Tho  ctg.  range  had  thus  shifted 
forward  as  a whole,  the  previous  limits  on  WK.376,  being  from  5»7  in.  to 
11.6  in.  aft  of  datum  (19.7  to  26.5$  S.M.C. ) undercarriage  down.  The  new 
aft  limit  is  nearly  the  same  as  will  oocur  on  production  air  or  aft.  The  new 
forward  limit  is  still  short  cf  tho  expectod  limit  far  production  limit. 

Par  the  transit  loading,  full  internal  fuel  was  oarrisd  together  with 
all  the  ballast  required  during  the  oorrier  trials. 

At  loading  1,  the  aft  c.g»  limit  was  approached  within  0,1  in.  due  to 
tho  consumption  of  fuel  in  flight,  as  described  below. 

At  all  loadings,  after  the  consumption  of  about  tho  first  20  gallons  of 
fuel,  tho  o»g,  was  0,5,  in,  aft  from  tho  take-off  position.  With  further  U3c 
of  fuel,  tho  0,5,  navod  forward  until  after  tho  consumption  of  160  gal.,  the 
o.g,  was  0,7  in.  forward  of  tho  tako-off  position.  With  continued  use  of  fuol 
the  cwg,  again  novod  aft  but  never  attained  tho  original  position. 


/2.7. 
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2.7.  Alrfraao  limitations.  Tho  airframe  limitations  as  laid  down  in 
the  C.R.T.O.  Form  1 wore  idontioal  with  those  listed  in  the  4th  part  of  this 
Report*  In  particular,  tho  naxinisn  permissible  weight  for  do  ok  landing  was 
11,000  1b. 

There  was  however  a local  speed  limitation.  It  was  oonsiderod  that 
pending  the  investigation  of  a reoent  aooident  the  spoed  should  be  restricted 
to  that  nooessary  far  the  performance  of  dock  landing  tests.  A limitation 
of  200  knots  I.A.S.  was  therefore  imposed. 

2.8.  B^plno  limitations.  The  engine  limitations  wore  as  listed  in  tho 
4th  part  of  tnis  Report  witn  the  following  additional  restrictions. 

Max.  r.p.n.  for  climbing,  above  25,000  ft.  10,100  r.p.m. 

Max.  r.p.n.  for  level  flight,  above  35,000  ft.  10,100  r. p.m» 

3.  Seopo  of  tost s 

At  each  of  tho  loadings  1 ard  2,  tho  following  tests  were  made. 

I a)  Brief  ground  handling 

b)  Stalls  in  the  approach  configuration  with  approaoh  power 
oj  Airfield  dumpy  dook  landings  by  tho  standard  method, 
d)  Deck  take-offs  and  landings  on  H.M.S,  'Illustrious*. 

A brief  cockpit  assessaont  was  also  made. 

Stalls  in  other  oonf igurations  and  slow  flying  oharactoristios  were  not 
investigated  duo  to  shortage  of  time. 

A.  Roaults  of  tosts 


4. 1.  Ground  handling  Ground  handling  was  not  appreciably  different 
from  that  previously  roportod  for  WK.376  except  that  tho  tendency  fer  the 
aircraft  to  turn  to  starboard  whilo  taxying  wan  not  present  on  this  aircraft. 

4.2.  Airfield  take-off  and  initial  clirab.  Take-offs  woro  made  as 
before  with  flaps  at  the  telco-off  position  (30°  down).  At  oithor  loading, 
neutral  elevator  trimmer  setting  was  used.  Tho  oharactoristios  during  take- 
off appeared  to  be  unchanged  fr cm  tho  provious  assessment  (5th  part  cf  this 
Report),  but  on  tho  initial  olimb,  on  reducing  power  to  prevent  tho  speed 
rising  unduly,  there  was  a narked  no  so -down  change  of  trim  whioh  it  was  found 
nooessary  to  trim  out. 

4.3.  Stalls,  Tho  behaviour  of  tho  aircraft  at  and  near  the  stall  was 
investigated  with  forward  and  aft  o.g.  position  (Loadings  1 and  2)  in  tho 
approach  configuration,  with  power  for  level  flight  at  tho  tost  altitude. 

Tho  characteristics  wero  not  approoiably  different  at  tho  two  o»g. 
positions  and  woro  similar  to  those  of  WK.376,  with  no  tendency  to  wing  hoavy- 
ing  until  the  stalling  speed  was  appro aohod  within  one  or  two  knots.  Tho  stall 
occurred  at  93  knots  I.A.S.  with  IbO  gall,  fuol  remaining,  about  2 knots 
(indicated)  lower  than  tho  stalling  speed  of  VfK.376,  in  a similar  condition. 

At  the  c,g.  positions  tested,  thore  was  no  self  stalling  tendency,  a 
continuously  increasing  pull  f aroe  being  required  as  spoed  was  reduced.  There 
was  no  stall  warning,  any  pro-stall  buffet  whioh  may  have  oocurrod  being 
masked  by  the  usual  continuous  buffet  vfoioh  came need  when  tho  flaps  wero 
lowered  to  60°  and  which  appeared  to  bo  somewhat  mare  marked  than  on  WK.376*. 


4,4.  Airfield  flurry  dook  landings.  The  oirouit  was  flown  at  speeds 
freo  135  to  145  knots  at  epproxiraatciy  300  ft.  If  tho  aircraft  was  not 
re-tr innod  aftor  take-off,  tho  stiok  f croo  to  hold  this  speod  was  15  to  20  lb, 
push.  However,  tho  aircraft  was  normally  rc-trimued  by  winding  tho  trimmer 
wheel  half  a turn  forward.  On  tho  downwind  log,  tho  flaps  were  lowered  to  tho 
60°  position.  With  8400  r.p.ra»  this  rosultod  in  a spoed  cf  about  120  knots  IAS.  , 
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ana  a alight  nose-up  change  of  trin  requiring  a push  f croe  of  about  5 lb.  whioh 
was  held  without  ro-tr iming.  Snail  ohangoa  of  power  and  speed  resulted 
however  in  oonparativoly  large  trim  changes  and  during  the  turn  in  and  on  the 
or  os  s wind  leg  it  was  nooossary  again  to  ro-trira.when  reduoing  speed  to  about 
110  knots  I.A.S.  with  7500  r.p,nw. 

The  final  approaoh  was  nado  at  just  undor  110  knots  I.A.S.  and  at  this 
speed  the  controls  wero  assossod  as  follows.  Tho  olovatcr  waB  nodoratoly 
hoavy,  offootivo,  and  with  good  response,  Tho  inequality  in  hoavineBS  of  tho 
elevator  control  fcr  forward  and  aft  novonortSjfrcrvthe  trimmed  position 
appeared  to  have  boon  eliminated  in  tho  approfion/  °Tfio  ailorons  wero  light  and 
very  offeotivo  with  good  response,  Tho  rudder  was  moderately  hoavy,  offeotivo, 
and  gave  moderate  responso. 

On  making  "standard  method"  height  reductions  frcn  level  flight,  - i»o. 
at  constant  power  and  almost  constant  airspeed  by  use  of  elevator  alone,  - 
tho  initial  pull  farce  to  rostoro  tho  original  attitude  after  the  hoight 
reduotion  was  about  10  lbs.  Using  po\ror  reductions  as  an  fit  or  native  to  striot 
standard  method , was  also  inconvenient  as  nose  down  change  of  trim  with  such 
roduotion  of  pov/o r together  with  tho  heaviness  of  tho  elevator  again  involved 
the  pilot  in  larger  stiok  farces  than  he  felt  appropriate  to  tho  size  and 
epood  of  tho  aircraft.  As  a result  of  those  featuros  there  was  a narkod 
tendency  for  tho  pilot  to  allcs/  the  airaraft  to  become  too  low  on  the  approaoh, 
"Standard  nethod"  hoight  incrcasos  - i. o,  by  elevator  alone  - wore  not  consi- 
dered feasible  as  the  stick  farocs  to  ache  the  initial  change  in  attitude  far 
such  snail  height  increases  were  higher  than  tho  pilot  folt  inclined  to 
apply. 


At  the  cut  there  was  a snail  nose  down  trir.i  change  which  made  a deliberate 
forward  movement  of  the  control  column  to  initiate  tho  descent  to  the  deck 
unnecessary.  The  check  was  easily  node  with  approximately  one  half  rearward 
movement  of  the  stick  from  tho  neutral  position  with  a pull  force  of  6 to  10  lb. 
There  was  no  tendonoy  for  the  airaraft  to  float. 

The  above  characteristics  applied  broadly  to  both  o. a.  positions  (Loadings 
1 and  2)  but  the  changes  of  trin  with  power  and  speed  wore  slightly  aaro  narked 
at  the  forward  o,g.  (Leading  2). 

As  stated  in  earlier  reports,  tho  view  on  the  approach  was  good  in  dry 
weather.  An  attempt  was  made  to  do  A.D, D.L.  ’ s in  hoavy  rain.  In  those  condi- 
tions vision  ahead  through  the  nain  windscreen  panel  was  almost  nil*  Vision 
was  maintains!  without  difficulty  through  the  D»V.  panel  in  its  closed  posi- 
tion but,  sinoe  the  line  of  sight  was  then  approximately  15°  to  port  of  tho 
plane  of  symmetry,  as  soon  as  the  straightaway  was  reached  the  pilot  lost 
sight  of  the  batsman,  Hoight  judgomont  also  becano  oxtrcncly  difficulty 
making  continuation  of  the  approaoh  hazardous. 

A few  A.D.D.L.’s  were  nado  at  night  and  apart  from  some  criticisms 
arising  from  tho  oookpit  layout  and  lighting  no* difficulties  wore  experienced 
additional  to  those  ocouring  in  day  A.D.D.L.'s,  A slightly  highor  approach 
spoed,  about  115  knots  I.A.3. , was  preferred  however  duo  to  tho  improved  view 
at  this  speed. 

A. 5.  Look  Trials. 

A* 5.1,  Gereral.  Tho  trials  were  nade  in  oalm  sea  oenditions  in 
smooth  and  in  nodoratoly  turbulent  air.  Tho  wind  spoed  over  the  dock  varied 
botweon  35  earl  A-5  knots. 

A total  of  23  free  t ate -offs  and  landings  (by  day)  was  nado  by  throe 
pilots,  inoluling  the  transit  flights.  The  landings  wero  made  by  tho  standard 
method. 


/The... 


- 7 - 


The  fuol  pump  control  syston  isolating  switch  was  sot  to  'Isolate'  for 
all  tako-affs  and  landings,  Tho  undoroorriago  was  loft  down  after  take-off, 

Tho  flaps  wero  lowered  fren  30°  to  60°  and  tho  arroster  gear  loworod  early 
in  the  oirouit, 

4.5. 2.  De ok  tako-off.  All  take-offs  v/ere  nado  with  tho  flaps  at 
the  takB-off  position  (30°  down).  No  difforonoo  in  tho  dcok  tako-off  behaviour 
was  deteetod  ooqporod  with  tho  results  of  tho  last  trial  (5th  port  of  this 
Report)  allowing  for  tho  snail  difforonccs  in  c»g,  position. 

4.5.3.  Do  ok  landing.  Tho  oircuit  was  flown  at  about  130  knots 
I.A.S, , having  ro-trirmad  tho  elevator  fren  the  tako-off  setting.  Speed  was 
reduced  to  115  knots  on  the  arosswind  log  with  flaps  60°  down  with  about 
7800  r,p,n.  while  height  was  lost,  A final  approach  speed  of  just  under  110 
knots  I,  A.S.  was  used  with  about  7550  r.p*m. 

As  in  A.D.D.L,'s  thero  was  a tondency  to  allow  tho  aircraft  to  become 
too  low  on  the  arosswind  log  and  approach  duo  to  tho  narked  nose  down  trin 
changes  with  reduction  of  power  (and  henoo  also  spood)  and  the  hoavinoss  of 
tho  olovatcr  oontrol  for  countering  tho  trin  ohanges.  Having  allowed  tho 
aircraft  to  boocrac  tcolcw  tho  pilot  found  it  difficult  to  regain  height  by 
tho  "standard  raethod"  and  in  oonsoquo noo  he  had  to  rosart  to  increasing  povron 
The  ohanges  of  trin  with  snood  end  tho  heaviness  of  tho  olovatcr  oembinod 
thorofaro  to  r.iakD  height  ohanges  at  constant  power  (ijaplioit  in  tho  standard 
nothod  difficult  while  tho  change  of  triu  with  povrer  rendorod  power  ohanges 
an  unsatisfactory  alternative.  Tho  ohango  of  trin  with  power  was  oxoossivo 
and  a grave  disadvantage!  fear  the  oirouit  also,  particularly  in  the  final 
crosswind  log. 


The  vory  good  aileron  oontrol  characteristics  wore  unchanged  from  provious 
assessments  and  wore  especially  approoiatod  in  tho  nodoratoly  turbulent  condi- 
tions in  which  sono  of  the  landings  woro  nade. 

The  view  during  tho  oircuit  and  up  to  the  final  approach  was  considered 
good  but  during  tho  last  stages  the  batsnan  was  seat®  time  a partially  obscured 
so  that  the  pilot  tendod  to  lower  the  noso  slightly  to  keep  him  in  view.  When 
tho  out  was  taken  late  tho  loft  bat  and  arm  of  tho  batsnan  was  frequently 
obaourod. 

At  the  out,  tho  nose  down  change  of  trin  was  weloonod  as  it  clininatcd 
the  necessity  fer  deliberately  initiating  a rate  of  dcsoont  towards  the  dcok. 

Tho  cheok  was  easy  and  s tailor  to  that  of  HK.376  as  previously  reported. 

The  exoellent  arresting  characteristics  were  again  apparent  and  the  hook 
damping  was  now  vory  good. 

There  was  little  difforonoo  in  the  behaviour  of  the  aircraft  in  <39 ck 
landing  at  the  two  c,g.  positions  except  that  according  to  the  pilots,  as  in 
A.D.D.L. * s the  trin  ohanges  with  power  and  speed  were  slightly  naro  narked 
with  tho  o.g.  forward  (Loading  2), 

4.6.  Cookwit  assessment 

4.6.1.  During  these  trials,  the  aircraft  was  flown  by  pilots 
with  a leg  longth  requiring  tho  full  forward  adjustment  of  tho  rudder  pedals. 

It  was  found  that  with  tho  pedals  in  this  position  full  travel  could  not  be 
applied  with  tho  pedals  undor  tho  pilot's  instops,  as  the  pilot's  toes  then 
fouled  the  forward  bulkhood.  One  pilot  found  that  hi 3 loft  knee  touohed  tho 
bottou  cf  tho  instrument  panel  at  all  ruddor  angles, 

4.6.2,  Tho  following  ocments  woro  nado  on  tho  oookpit  layout  in 
addition  to  previous  critioisns. 
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Tho  throttle  movement  was  too  long  and,  to  obtain  the  last  few  hundrod 
r,  p,  n, , was  too  for  forward  for  tho  pilot  to  roaoh  easily  when  stroppod  in# 

Tho  grouping  cf  switohos  controlling  ancilliary  sorvioes  was  oonsiderod 
to  be  haphazard  and  such  as  to  load  to  tho  pilot  overlooking  one  cr  noro 
switohos  when  storting  up* 

?or  a tall  pilot,  it  was  not  possible  to  soo  one  of  the  green  lights  of 
tho  undoroarrioge  indicator  duo  to  tho  pilot* s eyes  being  outside  the  oona  of 
visibility.  Tho  instrument  should  bo  oanted  to  eliminate  this  feature. 

Tho  E#2  ocnpass  obscured  the  most  important  seotion  of  the  Machine  ter 

soalo. 


An  internal  A.S.  I.  with  a soale  suitable  for  deok  landing  i3  essential. 

The  observer's  hood  fouls  tho  hood  operating  oontrols, 

Tho  pressurising  air  blows  into  the  observer's  faoe. 

The  following  or  it  io  isms  apply  to  night  conditions. 

Tho  E.2  compass  could  not  be  used  curing  to  inadequate  lighting.  It 
should  bo  placed  within  range  of  tho  omorgoncy  lighting, 

Tho  elevator  trim  indicator  could  not  be  seen  owing  to  inadequate  lightings 

The  radio  altinctor,  which  was  not  oasy  to  interpret  in  daylight  due  to 
the  red  transparency  over  the  front  of  the  instrument , was  almost  impossible 
to  road  at  night. 

5.  Discussion 


5.1.  Ground  handling,  Tho  tendency  for  the  aircraft  to  turn  to  star- 
board, reported  to  occur  on  V/K.376,  is  not  evident  on  V/K.379  and  was  probably 
a peculiarity  of  that  particular  aircraft. 

5*2,  Stall  warning.  As  on  WK.376,  there  was  no  sta.ll  warning.  Tho 
increased  buffet  from  tho  flaps  served  rather  as  a distraction  to  the  pilot 
when  full  concentration  was  needed  on  tho  approach. 

5.3,  General  longitudinal  oharaoteri  sties.  The  ohief  criticisms  of 

tho  longitudinal  behaviour  of  V/K.376  made  in  the  5th  and  6th  parts  of  this 
report  wore  tho  self  stalling  characteristics  and  inadequate  stability  with  tho 
o,g*  aft  in  dives  and  cruising  flight,  and  tho  inequality  in  heaviness  of  tho 
elevator  for  forward  and  baokward  movements  of  tho  control  column. 

The  latter  characteristic  lias  been  eliminated  in  the  approach  condition 
but  the  elevator  stick  foroes  ore  too  high  generally.  Due  to  the  local 
restriction  to  200  knots  I.A.S.  it  was  not  possible  to  investigate  the  behaviour 
at  hi$i  speeds.  It  is  of  course  at  high  speeds  that  inequality  of  3tiok  feroes 
far  forward  and  rearward  stick  movements,  would  bo  a dangerous  feature. 

The  oft  o,g.  position  used  in  the  present  tests  was  1 in.  further  forward 
than  that  used  in  tho  last  set  of  tests  on  V/K.376,  due  to  the  mere  forward  c. g. 
rango  a3  a whole  on  7/K.  379.  In  flight  tho  o,  g.  appro  aohed  the  aft  limit  within 
0.1  in.  os  described  in  porn.  2,6,  The  new  aft  limit  far  V/K.379,  which  it  is 
understood  will  bo  closely  matched  by  production  aircraft,  is  0. i*.  in.  further 
forward  than  tho  aft  o»g.  position  used  fer  test  on  V/K.376  (see  5th  port  of 
this  Itopcrt). 

The  difforenoo  in  c,g«  position  between  the  two  aircraft  on  test  and  the 
removal  of  tho  destabilising  bungoo  together  rppear  to  have  been  suff  ioiont  to 
olininato  tho  forward  stiok  faroo  at  tho  stall  in  the  approaoh  condition. 

/Again....... 
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Again,  duo  to  tho  200  knot  I.A.S.  limitation,  no  oheoka  of  tho  stability 
in  dives  and  in  aruising  flight  wore  made, 

5.4.  Deck  landing  and  A.D.D. L.  oharactoristics.  Tho  trim  changes 

with  powor  and  speed  arc  too  largo  as,  apart  fren  tho  nost  undo- 

sirablo  hand  movements  involved  in  re-trimming  in  tho  oirouit,  they  load  in 
conjunction  with  tho  olovator  hoavinoss  to  a tonflonoy  for  tho  aircraft  to 
booono  too  low  on  tho  approach.  Tho  no  so -down  trim  ohango  at  tho  cut  is 
however  considered  to  bo  a good  feature  but  not  ossontial;  it  will  presumably 
have  to  bo  sacrificed  if  tho  trim  changes  with  pewer  in  the  circuit  and  on  the 
approaoh  are  to  bo  roduced. 

No  trim  ohango  with  powor  was  present  on  V7K.  376. 

Tho  partial  obscuring  of  tho  ba.tsnan  in  tho  final  stages  of  the  approach 
did  not  contribute  to  the  tondonoy  to  get  too  low,  as  it  occurred  only  at  tho 
end  of  tho  approach, but  was  novorthcloss  a hazard.  The  choice  of  approaoh 
speed,  4 knots  (indicated)  higher  than  that  used  for  VTK.376  was  however 
influonoed  mainly  by  tho  view  and  attitudo  which  scorned  to  be  similar  at 
109  knots  I.A.S.  in  WK.379  to  that  in  WK.376  at  105  knots  I. A.S.  Tho  wind- 
saroon  and  fuselage  noses  wero  identical  in  tho  two  aircraft.  Subsequent 
examination  of  the  records  taken  by  tho  R.A.E,  during  the  deck  trials  on 
WK.376  and  VK.379  shoved  that  the  avoraro  ocribined  spools  (wind  spood  plus 
dosing  spood)  vroro  identical  in  the  two  oases.  Evidently  there  is  some 
difference  in  tho  airspeed  systems  of  the  two  aircraft. 

Tho  o levator  heaviness  for  chocking  was  not  specially  criticised  on  this 
aeroplane  oven  at  the  forward  cwg.  (Loading  2)  but  in  production  aircraft 
it  will  bo  possiblo  to  attain  a c.  g.  position  noarly  2 in.  further  forward 
according  to  the  latest  ostivaates  (do  Havilland  letter  to  A,  « A.E.E.  dated 
6th  Octobor,  1952)  and  this  fcaturo  nay  then  bo  the  subject  of  criticism. 

D ue  to  tho  poor  view  through  the  D.V.  panel,  A.D. D. L.'s  cr  deok 
landings  in  rain  at  night  would  be  impossible  without  a windscreen  wiper 
and  hazardous  in  rain  in  daylight. 

5.5.  Directional  characteristics.  The  suggestion  mado  in  tho  6th 
part  of  this  report  that  tho  aircraft  should  bo  cheeked  far  rudder  overbalance 
in  sidoslip  is  no  longer  relevant  3inoe  tho  o.  g.  rango  has  been  movod  forward. 

6,  Conclusions 

The  chief  criticisms  of  tho  aircraft  for  dock  landing  in  its  presont 
condition  ore  as  follows: 

(i)  Tho  trim  ohangos  with  power  and  speed  are  too  largo  . 

(iij  Tho  elevator  stick  faroes  are  too  heavy. 

(iii)  There  is  still  no  stall  warning. 

The  combined  result  of  (l)  and  (ii)  is  that,  apart  from  the  annoying 
hand  noveiasnts  involved  in  constantly  retriming  in  the  circuit,  there  is  a 
tendency  far  the  aircraft  to  become  too  low  on  the  approach  and  it  is  difficult 
to  regain  tho  lost  height  without  ohenging  the  power  (thus  conforming  to  the 
standard  method  of  approaoh)  due  to  the  pilot's  reluotanoe  to  apply  tho 
no  00  3 a ary  heavy  stick  foroo. 

Hook  damping  is  now  satisfactory. 

A serious  ariticism  of  the  oockpit  is  that  with  the  rudder  pedals 
adjusted  fully  forward,  as  required  by  a tall  pilot,  full  travel  of  the 
rudder  medals  could  not  bo  obtained  duo  to  the  pilot's  toes  touching  tho 
front  bulkhead. 

The  urgont  nocossity  for  a windscreen  wiper  was  confirmed  by  oxperionoe 
of  nitfit  A.D.D. L. ' s and  day  A.D.D,L.'s  in  rain. 

Other  eritioiois  of  tho  oookpit  layout  wero  nado. 


7.  Further  developments 
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the  !?esorib8d  in  th±s  report  were  made,  modifications  have 

I?!n  t0  f60T  tb®  elevator  trim  tab  to  act  as  a balance  tab  ana  to  increase 

ohLiSa  tC  in  the  Sprins  tab  0i^0Uit•  Al80  the  Jet  piP®  nozzle  bw  been 

Subsequent  to  these  modifications  the  aircraft  displayed  roduood  trim 
ohanges. 
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